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(57)Abstract: 

PURPOSE: To obtain an optical pickup device in 
which an optical system is constituted with a small 
number of parts and short optical path length. 
CONSTITUTION: This optical pickup device has a 
composite prism 42 having a coupled prism formed by 
sticking a first rectangular prism 21 consisting of a 
nonaxial material and a second rectangular prism 22 
consisting of a uniaxial crystalline material to each 
other via a polarizing film and a grating 24 disposed on 
the principal plane thereof. The optical pickup device 
has a light source 41 which emits a laser beam, the 
composite prism 42 disposed in such a manner that 
the laser beam from the light source 41 is made 
incident on the first rectangular prism 21, a lens 44 
which focuses the incident light emitted from the first 
rectangular prism 21 onto the recording medium 43 
and a photodetector 46 which detects the return light 
emitted from the second rectangular prism 22. 
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[li**Il] E»tt#l::w-lP3te«:7Jl*U -tESE» 
tfc*tU ±EB«K{to»fe«#8rR*W-r#fc? y *T 
BfiWEttte fa x u— T3t §r tMft-<5 » 
b 5 j|S 2 © 7 s y XA tfSffiftJSI kit L T JA t> t> $ *Lfc 

sg-g-^yxAt, ±fEts-&^ , yxAo*BJi»cE*n*: 

f l«^wr-fy^t Srfflx.* -hfESg l <£>^y X-6.K: 10 

|:iA*H-SA*t*03t»l±|!:E**i % -LiEAM3t£r-hfB 

±flBB«Kflcd>fe (Dm *> %t£±.m&^-7 V XJ»RX*m 1 

5it Sr«F«fc fc If * * T y :/361t. 

2 o^p—tV >^E$ixT^5 r t trfT^t -riff 20 
*51 1 ffitt«»£ if y#~7 y 9&m. 

i/-x^>^x-[H]i>f$tu-ro^7fei:± i«fcjt^gt$n 

0»c*Sr«aj-r5 7* b^x^* t, 
*3^©-l&#&«ttl-t-3 3#»:7* Yfj?** 
is 

*»3te»0+iac3tSr1*ai-f-S3^W7* h^y^i' 30 
t 8r«*.T £ i Srltmt *^ l tf y 

[ »*« 4 ] mztftm use** . 

t , 

Srfll XL a £ t Srttlft i -TS »#*S 3 |Bfl©3te VyirTy 

[M#g5] atria**. *^yxAftt«fe»tu3s» 

[0 0 0 1] 

w v* r *»fe*j«$ix4*-&7'I> XASrffi r t m J: 
[00 0 2] 50 



fcffl-fa t, V? yZ-^y"^?— Sr^ffi-r 

£ * W5fe*=& t SrfS x. S &6 tf* *> 5 o 
[0 0 0 3] p&ftfj/^T 5'7*gf03tfS 

tt. #Jx.}4\ El 1 9 (c^c-T i ^ f-s SEfiygfrfcafeSrAS* 

©3fc« 1 I2ftg£# 2 Srte*3l6*»JiJcES*t5 = y * — 

tt, a y *~ *vyX3fcj:oT¥fi3fc»!:Sftfc*, SB 
l©iB3t^— A^T'y y^4§rSilLX^lcoai'^X 

sfcTJJ+u r©^i©ai/>X5{c±-,-riB»^2 

[0 0 0 4] ££>|z:, yt¥yy-Ty-7mW.<nyt^tt., 
IE®itt2^±oTSIt$nTloT< aMD^Sr^tti 

y*4T*SW£;ftfcM97fe<E0te 
l/2S*fi6t > |2Ci!ll/yX7 [S^ 
yX8i, ^2CDOI3tbr— A^7"y tSrfflx.it 
*2©«3fcif— a^t'i; y^9SrSia-t-53|iia* 
Sr^tBi-i 2^fij7>}- hr'^x^^ l 0 t, ^2»il3fe 

if- A^^-y 9T-sit$ti5K«-7tSr. ->yyh*y 

*/i-wXi iSr^bfc±-C^ffi-t-«4^»7* h^-V 
f^iCl2 t Sr{Sx.i 0 

[0 0 0 5] ^U, ^1 (Dm%^~ J»*-7*V yf AX 
Stt^ixfcMtJTfett. l/2^S«6i-<J;-or{^3tffij!»s 
4 5^lH]te$^:e>tLfc^, Jg2 0iGiV'>'X7&TJ«IHlW'>' 
X8tcioX^C0^ J ^SE«|{CT«^:$ti-y L cJi-C, ^2 
Oigjfetf— J»*^V y? 9l-A«-t-5 0 -?r LT, m2(D 
UftY?— J^^.y'V y? 9d»P>05Sj§3ttt, -^0^*2^ 

bf— A^^'y s/^ 9d»b<oRtt7ttt, ->y > h*y */n^ 

yXl HJ:J;o-C^J|Xll^C$*6>tLfcJi-C, 4^- 
fiJ7* h^-C^^^ 1 2^i-QXl^tB$tlio 
[0 0 0 6] r rT\ 2^H7^hf^T^^10tt < 

7" j/ ^ y'jvm t- i o x h 7 s/ v 7 — fS-§- §rl& tti 
-rifcferotro-c**^, 4^Sij^^- hr-fr^^ l 2 

^^^^ 1 OOioT^m^tbfcft^-t, 4^fij7^-h 
[0 0 0 7 ] 




3 

tbizi/D l/YVDfrl'l'Xfrc&^-V foofcU. 2##J7 

ttW-*-SBR©«*S:±tf ffS l Ofli^Xi m 

l^X&jfa^^S&^tfS&ofc!? Lt> #K<OgBiS 

[0 0 0 8] *fc. _hiB03fctrs'*T yT'Se-Ttt. 2 

Xfcngu:'X£jfa^;b*TV'>53S> ^<oi5i-il© 
flu^iDDi'^Xtrffi^fr-lirSis W&<D%^?h<D 

5„ *«Sr/J^t;-*-a J; 5 £^#16* 

So 

[0 0 0 9] &*5, />/iV^ a a p,^«!cJ.oMv^SSg-c5fe 
^***jfc^#53fe^y*Ty:/»*fc LTtt, «#» 20 

mi- *m v ^3s«©3*;h ^ B**:iwjHas*> a *t«t?*> 
tr— A^y s^asft^fcfcic^^^^sflsffkH 

[ooio] ^z.x\ #3Sfltt, «o;ci5^if 
te«*-c»3B£jh,*: ^o^^A^mT-Sr 30 

*34*«J*£*i*:3te tr y * T j/^SSil 5 - i £ g 

[0011] 

£2 ©7- y xj»&mitm*ir ltba 9 $ tw^-g^ 

ttTV-1f3tetrHrtH-53te*fc, o^y XAK:7t2!jg; 
XAt, 3fe«*»feJSi©:7*y XA&^LTgMkttfltfcA 
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[00 12] fc*s % Ji|E*tryiJ'Ts'7'36BICiaV%-c 
tt, 3taii:ii7t^^li^7t*iJbtc:^2(0^i^-7 i ^>-^ 

[0 0 13] 3=fc, -hfSfs'^Ts'^BO^ttJ^ 
tt» JB2©^yXAT?»3bMli:»*3t*^(ll**tat 
'<DifU— ZsfX'iMtif&tlXOltkytb ± 1 
^te^^fraS-Ttlfcteo^T, m^Tt^oo^TtS: 

V\ ^LT> 7t^ffi»«tts JMt7fcl*©-Ufc 
[0 0 14] Jiietfi/^Ty^Bf^ 18 

^y XA&x>^^ffiy£«#— #te£*i/o^s r. t 

[0 0 15] 

[«UB] *^03fefy^7s'7'gfffl:, v 

m^i^x^so-oii-g-^y x-McA&hrs. ^ 
it, XA[cA*tL/ciH^^e><DMt) 

*2©7'yXA|!:J:oX«:*l«i*#*llU^«l 

<o o &ftRV± i t , msr^w 0 2k3feXa«± 1 «fe 

ftktefmzttit&n* yffi-mmwK&^xmitititi 

So 

[0 0 16] 

[0 0 17] £i\ *^P^SrigfflLfc7tlf y9Ty^m. 

[ooi8] *»»«o*-&7'yXAtt, EIist>*Ei2 
i^-Ti5i-. ^lcia^T-y xa2 i i:m2<oii:^7' 
y Xa 2 2 sJSfllJfeJK (HS%*-f) tifVXSt*>^t>tsin 
XA2 3 i:, ^ 7' y XA2 3filS!?# 

[0019] rr-r\ f i©E^7 - yXA2itt, 7^7 
^<*©*s*W4*t»a»foj*s. — *2oiB[A^yxA 

2 2IJ, flOMT - !) XA2 1 tWUPI— ?^K-C*>*), 

2 1 Wffiiff^n g i:, ^2»B:^7'y XA2 2<D^7t^ 




5 

mn e b<Dm&&, n 0<n g<n eX&£ 0 
[0 0 2 0] Its iSS'&Xy XA2 3 1^ ^tih<om 
1^7 a yXA2 1 t^20lft/yX^2 2 2\ U 

oT, g^!JXA22H HlOiff^y XA2 ltflO 
1 O W 2 3 a 2 CO¥S 2 3 b L, %<2 

£>H^Xy XA2 2Mlt-^3CO^Fffi2 3 c^t>^4C05p 

123d %#L,x^z>mw.ji&Mty;bt£z> 0 
[0021] %\<DmM-?*y x^2 i t^2<^Bc^^y 10 

XA2 2^l^iX§fi)tg(t fim^M^^j* 
£ 0 Its r^M^li^ f40¥B2 3d»tr 
<D«^Xy XA£JLfcig3f;i;^-£5f^ Jt^-oMTt 
J8l£iiig LTfg 2 ^7°yX^ 2 2 icAtt L/ci: 
i2(DMXyX^2 2«f|42 2at, l2 0f^ 
/UXA2 2 (-AMLfcTtcDil^^ 2 2 b ir 

Se^ 4 5*£&6£ 5f-K£*t£o 

[0 0 2 2] Sfc* ^2 0lS^^y X^2 2(£&l9tttf 

?)W^^7>f^2 4ij:, ^yyxis2 3(oi4 

CD¥ffi2 3 did^tt^?^ i2«OM7°yX^2 20 

[0 0 2 3] r^I^UX^m |g2CD5pffi2 3b 
£yR£§:tf\ EI 1 t-^HT£ |20Xy XA2 2\z. 

0MLI0, LJ0, LJl&O*- 
l&5fcL 12, L J 2^g|£;M£ 0 /:/cU [HJtFfTtO 

2^5feWJl^0t^^t^-■O^T^aL'TV^5o 30 
[0 0 2 4)olX ? £:^Xy X^£/JH^c 

[0025] gi4^t>^5^^i-<t *nifom<D% 

^<OfB^*3 2t^LT7tSrA*tL, ^coKftiftSrfc 

w^ytirj * $ mwm^&mtayt tv^r^ ^mwx$> 

Zkb, 7*-$*^-&fetti^Ztc&<Dft^% t b. h 
[0026] ro^fctv^Ts/X^ete, 

0^ l/-1f#£ffiiH^S»U 1 5fe8§Uia>ib<D 
l^— 1^7t^^io^ffi2 3 a ^E>A*t^-^><J: 
/chiBO^ 9^^^'y X^4 2 ir, ^XyXA4 2 
<Dm2<D¥-m2 3 b^P>ttl#t'r57tSrlE»^#:4 3 CD IS 
M4 3ai[ciIf5^X4 4t, 1g^XyX.A4 
2(0|3O¥ffi2 3 c^£>ffiSt-r^7tSr^l±it-^^lcO 
*f&fctt!£«4 5 S^7'yXA4 2(Oi4^i2 3 
d^^ai^6^:^tti-ra^2cD^ttlga4 6i:§r 50 
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[0 0 2 7] r03ttf ^T^X^WCfc^T. 

#4 3^«^£^&5fcft{C;^U i^fcB*f-£ix 
6 U—^m^ 1g^X \Z.m 1 <DW~m 23a^ 

bAStu ros^yxA4 2^±^ s^xyx^ 

4 2 Offi^feKffi 2 3 e T'Ktt£;ft/rS5 2 (D^pffi 2 3b^ 

bffi*t^^5tt, is^ 8 yxA4 2<oWi%mm2 3 e § 

Si^UT^3<D5pffi2 3 cfrbm%t-fZ>ytb\Z.fttfibtl 

[0 0 2 8] It, IS'a X y XA 4 2<Dg|3<D^ffi2 
3 c^fcffi#tL/c3t^, H^Mi4 5(:ioT 
^ffi^Wo mi03tltttl^S4 5 He, 

T'^TfP&mz-Xidt)^ 3tM4 1 ¥?ft<D/< 

11^*814 5tf^XyXis4 2<D|g3tD¥ffi 

[0 0 2 9] —Jj, 3g^X y XA 4 2 2 CO^p® 2 3 
b^6>ffi*j-L/c7fe«, l/yX4 4l^J:oT|SSfei»4 3 
(Oi2^ffi4 3a±^M$^ 0 ttX, r<Dj;5t-fS 

St»yX4 4 ^iiotf ^7'y XA4 2 (^loX 
<&o I(Di:5ragl^4 3tao-CRW^nTlo 
X<fcM!9 3feB:, ^XyXA4 2t^20fi2 3b 
J^fcTdttLT, j|l^!)XA2 1, «3t«, 12^)7' 
y XA2 2S07l/-r>f y^2 4 ^lot, %A<D^f- 
ffi2 3 dfia^bmttLT, ^2(D5fe^ffi^B4 6irJ:o 

[0 0 3 0] IOt4, IB»a#4 3*»6>OJBI9 3tHt. 

7 e yXA2 2|cJtoT#3tei*L I 4r»tt*i»L J 

x>f ^X2 4K±o-CEI#r£;}'U 0«LI0, 
L J 0 V + l#C3fcL I 1, L J lXt*- l#«feL I 2, 
LJ2{C^BS$tt^ 0 fc*fU E*f3fc<0 5t>± 2^7tJt^ 
-h<0El#f*|Jiov^tt*l»-t-61>fl!>i:-ra 0 

[0 0 3 1] l^oT, !B«fflE#4 3**e>OS9 3t 
tt, «-&^yXA4 2Srii5r:i:^J:D, «*il»L io 

O^TtL I 0, + life* L I 1M- 1»C*L I2t, 
S^Tt^L J©0ft*L J 0, + UJc*L J 1&T>'- 1 
*3tL J 2 fc0 6o<0*»l^*t6tLSo rrx, ^Tfe 

I <D0^K%"L 10, + HkJtL I 
I 2(OTJ-**3tj»L J (OOKk^tL J 0 N +H!fe3tLJ 

*#*j»L J (D^gi^^lt, ^I/-f-f^2 4|!lJ:5 



(5) 
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[0 0 3 2] rtie>6 0(05fe^^ffii-^^2^^ffi 

8fi4 6|i owlio, l j o^m2(D%^mmm 

4 6 ±l^6Sr#£t>\ 4- 1 #OfcL II, L J 1 <DM&M 
»^^2CO)t^ffi3S«4 60Sfjt^*9, -l^LI 
2, L J 2CO^^fifcfi^^2CO>t^ffi^S4 6^^^7t 

5 J:5l-ESixao fc*:U + Hk5feL I l, LJKO 
«A«fcH4:* -1»*LI2, L J 20*Sjteffi«4:B:iSS 
i^^oT^TtiV\ 'f-ftt?*>, -1MLI2, LJ 

2 <om&Mmi&% 2 <o ft&mm&4 6 <om tt£*>, +i 

&3tL I 1, L J 10^ffiB^2<7>5t«fettl3g«4 6 

[0 0 3 3] tLT, r<0jg2O*«mK«4 6 tt, Bl 
7(^"TJ:5(-, *«*i»L JCO+ i2fe5feL J l ^^fett 

j:{£E£ft*st#*SL j <d-\- ift*L j i Sr^tti-r^ 3 

'AM-?* Y^^TffA, B, Ci, «*j|6LI<0+l 

i i^ii±tz:ia$n^*ML 1 <d+ ujcjfeL 1 

1 £$!fctW-£:7* hr^f^^Dt, ^3t^L I <D- i 

&}fcL I 2^>3tf*±^iESn«3tl6L I <D~ UJc*L I 
2«rttffl-fa3»»7* hf>fr^^E, F, « 
^*i»L J<£>- l#C7fcL J 2^3tl4±{-ia$tLS^7fe^ 
L J<D-l^7feL J 2&Wift~tZ>7* hr-{r^>H 
fc. »*3t*LJ<0 0?fe3tL J 0C0*ttJb^EStt»* 
3fe^L JCOO^L J 0SrSltti-f"S7^ b 9 & \ 

L IOOWL I 0Srttftlt5 7* Nt^t^* 



* [0 0 3 4] Sfc, H7IJ, »2 03t«ai3g|t4 6<DS 

3t»L IXW*«3t*lL JO0?k3tL I 0, LJOtCO 

-SO-C^tttfet), »3fo»L lXW»»*j»L J<D + 1 
2*C3tLIl, LJlSV-l^L I 2, LJ2I^ 
Ttt. 7*Y 1 T4 ; T#9 A, B, -7* hx^f ^ 

Dh ^ hf^fr^^E, F, GS^hf^ff^ 

fc««t*6o tit, «36«L KOfiML I a i 
ft«3feil6L J COfRjfcfrrpJ L J a fit, KW^Wi&TZJjfa 

[0035] rr-c, i&3teL j 1 £ 

SIUi"t-5 3^fiJ^^ Yf^TPfA, B, Xt)««3t 
il&L lo-i#otL I 2Srteffi-r*3#9J:7;*- 
^*E, F, Gtt, fEftttftC4 3fc»t«7*- 

20 _ttcift5 <t 5 i-ia^nso 

[0 0 3 6] -tLT, S2(DMtHgf4 6 
m^>0^^ Yf-iTf&A, B, C, D, E, F, 
G, H, I , J ^ioXttttJStLfcJtiSr-t^iXa, 
b, c, d, e, f, g, h, i , j i'tSt, Cfttt 

[0 0 3 7] i-ftto*> % :7 a— TIE 
* (1) (aoTll^^ 
[0 0 3 8] 

• • • (1) 



7* — ^7^zn^— fs-§-= (a + c-b) - (g+e-f) • • 

h^y^^^oi^— fS-S-tt, z^v-^VWk-^ ^ [0 0 3 9] 
LTTfB^ (2) fciotftbixS. X 

h7 (a - c ) + (e-g) • • • (2) 

S^MSf^^f^r^tV^r^^f?: (3) (aotfbtiSo 

S*«»^*S36«St«*tt. »*JftL* [004 0] 

(i+h) - (j+d) • • • (3) 



36ft-g-= (i+h) + (j+d) 
fcfcU * (3) Xt*£ (4) Ici^T, d&$K 
tti<, 3t««fS#&V3t«*H:. TIB* (5) RUi 

3fc»ftfS#-= i - j 

3t«#= i + j 

0, L J o&tftm-t&yxhTjTfir Yv* 
^x^^Jtt, &m?* Yr-iTir 4?-e\Xt£< , ^n^* 
tH007t hxVx^^"e^^$nX^5cOT% 025c 50 



[004 1] 

♦ 5fc (6) laoTWI^c 
[0 0 4 2] 



(4) 



• • • (5) 
... (6) 

*LI0, L J t*i-/-rx^^cic< 

[0 0 4 3] ft*5, ±iE(OHlEM-Ctt, ^^b^-Y^^ 



(6) 
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ott)i<, 7^ bx-fT^*' J b 7* 

h J r4T99D&%W7* h^^^99b Lfc^ m' 

[0 0 4 4] ±JBO|a*ffi|-CB:, gg&&{M3 0 

iPjfcfcSJ: 5(-bfc^ N SEfldBKM 3 <D b 7 iy 9Jjfa T 
tt#*L I t»#3te**L J ^(t*lRifcitt3ti-* J: 10 

h7 2/^rV^3i9— fS#= (d 1 -d 2) 



**** b^s/^rV^^^-ff^-Sr^tB^-^fc^id^^ g] 8 
i^ti5^, h ; r^<7 L 9 9D&-7* b^r^T99 

^Di, D2, hi, HafciotKHaSftfcjtiS: 

tnfiXdl, d2, hi, h2tl/ctj, h^s/^r 
(7) lcioT»bixS 0 

[0 0 4 5] 



+ (h 1 -h 2) 



(7) 



S J: 5^Lfc*s, 'IS9^«r± 51-, 9^—T^>9"2 
4«r9 OftllHE**, ^TtML I tM*iL JO$»| 
^rpji^u— 7V >^2 4^J:«EIW* : lRlSrlRlC*rPl*- 
IT, ?8*»L I ©OJkJtL I 0. + USkJtL I ISO* 
- laOtL I2h ^^Tt^L J <D0#OfcL J0 N +1 20 
2fc3tLJ lXt>*- 12k3tL J 2 yijicafeAy-ctHat-r 

t ^ l/^-f >f y ^ 2 4 ^ LTtliStt 5*1^ 0 10 
i-^-Ti 3f*§ftL I O- l^L I 2, ^7fc*§ 

L J CO- lifcJfeL J 2, »3tl8L I (^0»:>tL 10, S 
S)tiLJ(O0MLJ0, ^iLIO+l«LI 

1 , StfS«*»L J CD+ 1 ^TtL J 1 OIC- ?IJtdji£ 

-K. ^kltt, Hi ii-^-TJ:5i-, *2©3ttjkaj» 
tt4 5<D&:7^ hfVf^^AM J §r:m&> 6 0^ 
ttfcjtf/fci-* J: ?iJt-iB*r^r tic J; t), Jbi£<£>}fe 30 

7tFf^r^^D, HS\ _ba!Lfc<t 5 

[0 0 4 6] *fc, ±3£<^gjfe09TB:, fV—T'O'? 
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